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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards on 28 February 1990, 
after the draft finalized by the Photographic Materials Sectional Committee had been approved 
by the Chemical Division Council. 

Ferric ammonium EDTA solution is used in the processing of sensitized photographic materials. 
It has a chemical formula of CioHigNgOgFe and molecular mass of 362*27. 

This Indian Standard is one of a series of specifications for photographic grade chemicals which 
are commonly used in the processing of sensitized photographic materials. These specifications 
have been prepared to establish criteria of purity which will provide a practical and economical 
grade and prevent possible faulty processing which might be caused by chemicals of inferior 
quality and to furnish manufacturers, suppliers and processors Vvith reliable and readily available 
specifications for photographic chemicals of satisfactory quality. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded 
on in accordance with IS 2 : 1960 'Ruies for rounding off numerical values {revised)'. The 
number of significant places retained in the rounded off value should be the same as that of the 
specified value in this standard. 
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Indian Standard 



FERRIC AMMONIUM EDTA SOLUTION 
PHOTOGRAPHIC GRADE — SPECIFICATION 



1 SCOPE 

1.1 This standard prescribes the requirements 
and methods of sampling and test for ferric 
ammonium — EDTA solution used in the 
processing of sensitized photographic materials. 

2 REFERENCES 

2.1 The following Indian Standards are 
necessary adjuncts to this standard: 



ISM. 



Title 



265 : 1976 Hydrochloric acid ( third revision ) 

1070 : 1977 Water for genera] laboratory use 
( second revision ) 

4730 : 1968 Method for determination of 
density of liquids 

4905 : 1968 Methods for random sampling 
3 REQUIREMENTS 

3.1 The material shall be in the form of 

reddish-brown solution. 

3.2 The material shall also comply with the 
requirements given in Table 1 when tested 
according to the methods given in Annex A. 
Reference to the relevant clauses of Annex A 
i^ given in col 4 of Table 1. 



4 PACKING AND MARKING 

4.1 Packing 

The material shall be packed in suitable dark 
coloured air-tight bottles or as agreed to 
between the purchaser and the supplier. 

4.2 Marking 

The container shall be securely closed and 
legibly and indelibly marked with the following 
information: 

a) Name of the material; 

b) Net mass of the material; 

c) Date of manufacture; 

d) Indication of the source of manufacture; 

e) Batch or lot number in code or otherwise 
to enable the batch of manufacture to be 
traced from records. 

4.2.1 The containers may also be marked with 
the Standard Mark, details of which may be 
obtained from the Bureau of Indian Standards. 

5 SAMPLING 

5.1 The representative samples of the material 
shall be drawn and their conformity to the 
standard determined as prescribed in Annex B. 



Table 1 Requirements for Ferric Ammonium — EDTA Solution 

Photographic Grade 

( Clause 3.2 ) 



SI Characteristics 
No. 


Requirements 


Method of Test, Ref to 


CI No. in 
Annex A 




Indian 
Standard 


(1) (2) 


(3) 


(4) 




(5) 


i) Assay, g/1 


570-630 


A-2 




— 


ii) Free EDTA content, g/l 


30-45 


A-3 




— 


iii) Free iron content 

{asFen),g/l,iVfax 


1-0 


A-4 




— 


iv) Density, or g/l 


I-28-l'30 






IS 4730 : 1968 


v) ^H 


7-0 -7-2 


A-5 




— 


vi) Chloride, percent by mass. 
Max 


0-2 


A-6 




, — 
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ANNEX A 
( Clause 3.2 ) 

METHOD OF TEST FOR FERRIC AMMONIUM EDTA SOLUTION 
PHOTOGRAPHIC GRADE 



A-1 QUALITY OF REAGENTS 

A-1.1 Unless specified otherwise, pure chemicals 
and distilled water {see IS 1070 : 1977) shall be 
used in tests. 

NOTE — 'Pure chemicals' shall mean chemicals that do 
not contain impurities that affect the results of 
analysis. 

A-2 DETERMINATION OF ASSAY 

A-2.1 Reagents 

A-2.1.1 Potassium Iodide 

A*2.1*2 Sodium Thiosulphate Solution^ O'l N. 



A**2.1.3 Starch Solution 

A-2.1.4 Concentrated 
IS 265 : 1976 ) 

A-2.2 Procedure 



Hydrochloric Acid ( see 



Weigh about 25 g of the Ferric Ammonium 
EDTA solution accurately in a clean ao<i 
dry 100 ml conical flask using an analytical 
balance and transfer to a 500-ml volumetric 
flask. Make up to the mark with water and 
shake well. Pipette 50 ml of the solution into 
a 300-ml iodine flask and add about 50 ml of 
water and 3 g of potassium iodide. Acidify 
with 20 ml of concentrated hydrochloric acid 
and stopper using ground glass fitting. Allow to 
stand in the dark for 30 minutes and then 
titrate with O'l N sodium thiosulphate. First 
titrate until yellow and then add 2-3 ml of 
starch solution and titrate until the blue colour 
disappears. Note the volume of sodium 
thiosulphate required ( Vi ). 

A-2.2,1 Blank Reading 

Weigh 3 g of potassium iodide and transfer to 
a 300-ml iodine flask, dissolve in 100 ml of 
distilled water and add 20 ml of concentrated 
hydrochloric acid and stopper. Allow to stand 
in dark for 30 minutes and titrate with 0*1 N 
sodium thiosulphate using starch as indicator. 
Note the volume of sodium thiosulphate 
required [V^). 

A-2.3 Calculation 



Assay g/1 = 



(^1- Fa) 0*036 2 X 10 X 
Z) X 1 OOP X / 
M 



where 



D ^ density of the 
IS 4730: 1968); 



solution ( see 



M = mass in ^g' of the solution taken; 

f^ factor of O'l N thiosulphate; 

and I ml O'l N sodium thiosul- 
phate ~ 0*362 g ferric ammonium 
— EDTA. 

A-3 DETERMINATION OF FREE EDTA 
CONTENT 

A-3.0 General 

Free EDTA content is calculated by subtracting 
bonded EDTA content from total EDTA which 
is obtained by titration against calcium chloride 
solution using murexide indicator. 

A-3J Reagents 

A-3.1,1 Triethanolamine 

A-3,1.2 Potassium Hydroxide Solution, 45 percent. 

A-3.1.3 Calcium Chloride Solution, O'l M, 

A-3.1.4 Murexide Indicator 

Grind 1 g Murexide dye with 100 g of sodium 
sulphate anhydrous powder to get a fine and 
uniform mixture. 

A-3.2 Total EDTA 

A-3.2.1 Procedure 

Weigh about 10 ml of ferric ammonium EDTA 
solution accurately in a clean and dry 100 ml 
volumetric flask using an analytical balance. 
Make up to the mark and shake gentle. 
To 10 ml of diluted solution add 10 ml of 
triethanolamine and shake gently. Add 10 ml 
of potassium hydroxide solution and 200 ml of 
water, shake well and titrate against calcium 
chloride solution using 1 g of murexide 
indicator. The end point is indicated by a 
colour change from purple to pink. 



A-3.2.2 Calculation 



Total EDTA g/1 - 



7 X / X 0*029 22 X 
10 X I 000 X J) 
M 
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where 

V=^ volume in ml of calcium chloride 
solution, 

/— factor of 0*1 Af calcium chloride 
solution, 

D = density of the solution {see 
IS 4730: 1968), and 

M ~ mass in g of the solution taken. 

A-3.3 Free EDTA 

A-3.3.1 Free EDTA is the amount of EDTA 
present as ammonium EDTA in the ferric 
ammonium EDTA solution. 

Free EDTA - Total EDTA —Bonded EDTA 
Bonded EDTA - —^ X Total iron ( g/1 ) 

and Total iron ^-J^^^SMm^L + Ferrous 

602,07 iron 

(Fell) 
g/U as 
calcu- 
lated in 
A-4. 

A-4 DETERMINATION OF FREE IRON 
(II) CONTENT 

A-4.1 Procedure 

Pipette 50 ml of the diluted solution used in 
A-2.2 into a 250-ml beaker and dilute with 
about 50 ml distilled water. Add 50 ml of 
concentrated sulphuric acid and then titrate 
potentiometrically with O'Ol N eerie sulphate 
against a platinum-calomel electrode. The 
required volume is determined using a titration 
curve. 



A-4^ Calculation 



Free iron (II) Content = 
where 



Vx FX 0-000 56 X 10 
D X 1 000 



M 



V — volume in ml of eerie sulphate 
required; 

F =^ factor of 0*01 N eerie sulphate 
solution; 

D = density of the solution ( see 
IS 4730: 1968); 



M = mass in *g' of the solution taken; 
and 

O'l ml of O'Ol N Ceric sulphate = 
0000 56 g of Iron (II). 

A-5 DETERMINATION OF pH 

A*5.1 Procedure 

Take sufficient quantity of the material and 
measure the pH value of the solution using a 
H meter. 

A-6 DETERMINATION OF CHLORIDE 

A*6,l Apparatus 

A-6«l,l Messier Cylinder 

A"6.2 Reagents 

A-6.2.1 Dilute Nitric Acid, 6 N. 

A-6.2.2 Triethanolamine 

A-6»2»3 Potassium Hydroxide^ 45 percent. 

A-'6.2.4 Silver Nitrate Solution^ 10 percent. 

A-6.2.5 Standard Chloride Solution 

Dissolve 0'1649 g of sodium chloride in water 
and make up the volume to 1 000 ml. One 
millilitre of this solution contains 01 mg of 
chlorides. 

A-6.3 Procedure 

Weigh about 10 ml of ferric ammonium EDTA 
solution accurately in a clean and dry 100-ml 
volumetric flask using an analytical balance. 
Transfer 1 ml of this diluted solution to a 
Nessler cylinder, add 5 ml of triethanolamine. 
Add potassium hydroxide solution drop by 
drop till the solution becomes colourless or pale 
yellow. Then add 10 ml of dilute nitric acid 
and 1 ml of silver nitrate solution. Make up 
the solution to 50 ml with water. Prepare a 
control in another Nessler cylinder, using 2 ml 
of standard chloride solution in place of the 
material and same quantities of other reagents. 
Compare the turbidity produced in the two 
cylinders after 5 minutes. 

A-e.S.t The limit prescribed for chloride 

content shall be taken as not having been 
exceeded if the turbidity produced in the test 
with the material is not more than that in the 
control. 
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ANNEX B 
{ Clause 5.1 ) 

SAMPLING OF FJBRRIG AMMONIUM £DTA SOLUTION FOR 
PHOTOGRAPHIC INDUSTRY 



B-1 SCALE OF SAMPLING 

B-1.1 Lot 

In any consignment, all the bottles manu- 
factured in a single batch shall constitute a lot. 

B-1.1. 1 In order to ascertain the conformity of 
the lot to the requirements of this specification, 
sample shall be tested for each lot separately. 

B-1.2 The number of bottles to be chosen from 
the lot shall depend upon the size of the lot and 
shall be in accordance with Table 2. 



Table 2 Number of Bottles to be Selected 

{Clause -Q-l. 2) 


Lot Size 

(1) 

Up to 25 
26 to 50 
51 to 100 
101 and above 


Sample Size 

(2) 

3 

4 
5 

7 



B-1.3 These bottles shall be chosen at random 
from the lot and in order to ensure the 
randomness of selection, the procedure given in 
IS 4905 : 1968 may be followed. 

B-2 NUMBER OF TESTS 

B*2*l Tests for the requirements of assay 
content, percent by mass given in Table 1 shall 
be conducted on individual sample. 

B*2.2 For all other requirements given in 



Table 1 and clause 2.2 tests shall be conducted 
on composite sample. 

B-3 PREPARATION OF COMPOSITE 
SAMPLE 

B-3.1 The material shall be taken from each 
selected bottle in required quantities in a 
container and mixed thoroughly for preparing a 
composite sample. 

B-4 CRITERIA FOR CONFORMITY 

B-4.1 The lot shall be considered satisfactory 
with respect to assay content, if the following 
conditions are satisfied: 

From the test results, the average {X) and 
Range {R) shall be calculated. 



Where average {X) — 



Sum of the test 

results 

Number of tests 



; and 



range {R) 



— difference between the 
maximum and minimum 
values of test results. 



The value of expression 



R 



<0*9 



U-L 

X+0'^R<U 

X~0'6R>L 

Where U and L are the upper and lower 
specifications limits given in Table 1. 

B-4.2 For the remaining characteristics tested 
on composite sample, the results shall meet the 
relevant requirements given in Table 1 and 3.2 



Stand &rd Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards 
Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products 
covered by an Indian Standard conveys the assurance that they have been produced to comply with 
the requirements of that standard under a well defined system of inspection, testing and quality 
control which is devised and supervised by BIS and operated by the producer. Standard marked 
products are also continuously checked by BIS for conformity to that standard as a further safe- 
guard. Details of conditions under which a licence for the use of the Standard Mark may be granted 
to manufacturers or producers may be obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act^ 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification 
of goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in 
the course of implementing the standard, of necessary details, such as symbols and sizes, type or 
grade designations. Enquiries relating to copyright be addressed to the Director { Publications ), 
BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, 
are issued from time to time. Users of Indian Standards should ascertain that they are in 
possession of the latest amendments or edition. Comments on this Indian Standard may be sent 
to BIS giving the following reference: 

Doc: No. CDC 44 (9244) 
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